Arginine vasopressin induces the expression of c-fos in the mouse septum and hippocampus.
Arginine vasopressin is a neuropeptide that has been shown to modulate functional ethanol tolerance and memory processes. These actions of vasopressin in the CNS have been shown by us and others to be mediated by V1 receptors. Intracerebroventricular injection of vasopressin in mice resulted in a substantial increase in mRNA for the proto-oncogene c-fos in septum and hippocampus, but no increase in cerebral cortex. A V1-selective agonist also increased septal c-fos mRNA levels, while a V2-selective agonist was less effective. Similarly, the response to vasopressin was more effectively blocked by a V1- than a V2-selective antagonist. These results indicate that vasopressin acts specifically at V1 receptors in mouse septum and hippocampus to increase c-fos mRNA. The vasopressin metabolite, AVP(4-9), also increased c-fos mRNA levels in septum and hippocampus, while the response to oxytocin, which has different effects from vasopressin on memory and tolerance, was greater in hippocampus than in septum. Nerve growth factor, in contrast to the other peptides, had a more pronounced effect on c-fos mRNA levels in cerebral cortex than in the other brain areas. Increased c-fos expression has been hypothesized to play a role in neuroadaptation, and these results suggest that modulation of septal c-fos expression could be important for vasopressin effects on ethanol tolerance and/or memory.